As part of the Fischer symposium H. Spiess (Mainz) gave a general introduction into the methodology of multidimensional NMR spectroscopy. The method offers unique possibilities for studying slow molecular dyna mics of amorphous polymers at the glass transition.
E.W. Fischer (Mainz) himself delighted the auditorium with some news about an age-old problem: the physical nature of the glass transition. In order to explain the observed long range density fluctuations observations he proposes a two-state fluid model which starts from the coexistence of "liquid-like" and "aperiodic solid-like" regions within the liquid.
As part of the session "Polymer Rheology and Pro cessing", G. Georgiou (Nicosia) presented converged solutions of the extrudate swell problem under gravity. In his studies he solved the Newtonian extrudate swell problem, using singular finite elements. The use of such elements leads to accurate results with relatively coarse meshes and dramatically accelerates the convergence of the free surface. Georgiou focused on two aspects. The convergence of the numerical solution with mesh refinement and how to obtain converged estimates of the free surface profile and the extruded swell ratio, for both the plain and the axisymmetric flows. He presented results for various values of the Reynolds, capillary and Stokes numbers and compared them with the standard finite element results and experimental data .
In the same session A. Yethiraj (Madison) gave a talk on the behavior of fluids under shear using molecular dynamics computer simulations. The simulated system consists of a fluid confined between two atomistic walls, which are moved in opposite directions. Two methods of temperature control were implemented: one where only the walls are maintained at constant temperature, and another where the walls and the fluid are main tained. In the first case the sheared fluid undergoes significant viscous heating consistent with experimental observations. Most simulations to date have used the second method in order to avoid the complications of working with a non-isothermal system. The transport properties of the fluid are quite sensitive to the method of temperature control. Yethiraj applies the method to investigate the behavior of confined simple liquids and bead-spring polymer melts in shear flow. For polymers he finds that the slip at the surface increases with increasing shear rate, but that it exhibits a non-mono tonic dependence on the chain length. He observes a temperature drop at the walls, being consistent with the velocity slip.
Based on his small angle X-ray and neutron scattering as well as rheology studies on diblock copolymers of per-deuterated polystyrene and poly(n-butyl meta crylate), Y. Gal/at (Strasbourg) demonstrated the existence of a new phase transition in diblock co polymers. Upon heating, the sample undergoes a transition from a disordered to a microphase separated state. In analogy to a lower critical solution temperature, which has been found for some homopolymer blends, Gallot introduces the phrase "lower critical ordering temperature" in order to characterize the new transition. With increasing pressure the transition temperature increases, thus promoting the disordering of the copolymer.
RHEOLOGY PROBLEMS?
r{ '. l _ ItJ�ee l!tStJ�' lL!lt e!tl �J olLtllO!tS AR 1000 CSL2 A. Semenov (Leeds} considers theoretically the non linear dynamics of melted polymer layers under oscilla tory flows. For melts confined in a narrow gap between two surfaces, the polymer must reveal bulk properties if the width of the gap is larger than the size of a poly mer coil. In this kind of lubrication problem, polymer chains readily contact both surfaces thus creating a lot of bridges between the near surface layers. Although the bridges are living, they are virtually frozen on inter mediate time scales. They determine the viscoelastic properties of the system in the strong adsorption regime. Semenov identified two dynamic transitions which are due to the bridges: The first transition occurs when the shear amplitude becomes large enough to completely stretch the bridging parts of the chains so that a further increase of the amplitude would neces sarily imply reversible breakage of some of the bridges. This transition is accompanied by a sharp increase of the shear loss modulus, and a decrease of the elastic modulus. The second transition occurs at higher shear rates when the flow becomes strong enough to break all the bridges.
There were countless other presentations that evoked considerable interest among the participants; unfortu nately, a proceedings was not published. Together with the quality of the location, the conference was enjoyed by the attendees.
The next european polymer federation conference will take place in poland, 1998. S. Penczek (Lodz} is the new chairman of the EPF, and it is the rule that the chairman's country undertakes the organization of the conference. �Rh
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